A study of causes and effects of project change in construction industry by Jee, Keh Lih
A STUDY OF CAUSES AND EFFECTS OF 
PROJECT CHANGE IN CONSTRUCTION 
INDUSTRY 
 
 
JEE KEE LIH (PB 10030) 
 
 
Thesis submitted in fulfillment of the requirements for 
the award of the Bachelor of Project Management with 
Honors 
 
 
Faculty of Technology 
UNIVERSITI MALAYSIA PAHANG 
 
 
DECEMBER 2013
vi 
 
 
ABSTRACT 
 
The problem of project change in construction industry frequent occur and result in cost 
overrun, project delay, quality defects and other negative impact. In this study, it discusses 
about the causes and effect of project change in construction industry. The scope of this 
study is focusing on construction industry in order to examine the causes and effect of 
project change. The most important causes and effect will be ranking .Besides that, in this 
research the empirical relationship between causes and effects of project change will also 
be examined. A questionnaire survey was conducted to find out the causes and effect of 
project change. The field survey conducted included contractor, consultant and developer. 
About 45 respondents had participant in this research. 
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ABSTRAK 
 
Masalah perubahan projek dalam industri pembinaan kerap berlaku dan mengakibatkan kos 
terlebih, kelewatan projek, kecacatan kualiti dan impak negatif yang lain. Dalam kajian ini, 
ia membincangkan tentang punca-punca dan kesan perubahan projek dalam industri 
pembinaan. Skop kajian ini memberi tumpuan pada industri pembinaan untuk mengkaji 
punca-punca dan kesan perubahan projek. Punca-punca yang paling penting dan kesan akan 
kedudukan. Selain itu, dalam kajian ini hubungan empirikal antara sebab-sebab dan kesan 
perubahan projek juga akan diperiksa. Satu tinjauan soal selidik telah dijalankan untuk 
mengetahui punca-punca dan kesan perubahan projek. Kaji selidik yang dijalankan bidang 
termasuk kontraktor, perunding dan pemaju. Kira-kira 45 orang terlibat dalam kajian ini. 
 
Kata Kunci: punca perubahan projek, kesan perubahan, industry pembinaan, hubungan 
empirikal 
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CHAPTER 1 
 
 
INTRODUCTION 
 
 
1.1 INTRODUCTION 
 
This chapter provides overview and it extends to explain the phenomena of the 
dissertation. The problem background and problem statement of causes and effect of 
project change in construction industry will be carry out in this chapter. Besides that, 
research objective, research question ,scope of study, hypothesis, significance of study 
and the last part of chapter 1,expected result will be also propose in this chapter. 
 
1.2 BACKGROUND OF STUDY 
 
Construction industry is one of the sectors that play essential role in the 
Malaysia’s economic. According to Malaysia Economic Report (2012), the construction 
industry contributes 3.3 % gross domestic product (GDP) in year 2012.The 
Construction sector has the high influences and ability to affect the development of 
country. In addition, construction industry will help to create wealth and improve the 
quality life of Malaysian. Thus, it is important to sustain deliver successful construction 
projects in Malaysia.  
 
However, construction industry involves a complex processes; it is not an easy 
things to deliver a project within time and cost. There is various uncertainty and 
challenges in managing a project due to the construction vary in size, duration and 
complexity. Project changes are the vital challenges faced in construction project 
environment (Charkhakan and Heravi, 2012). Construction projects usually take a long 
duration, involve complex relationship between stakeholders and might have appeared 
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many uncertainties. In construction, change can be defined as any addition, subtraction 
or adjustment to the scope and goal of project, whether increase or decrease the project 
schedule (Ibbs, 1994). 
 
 There are many types of changes can be found in construction project. The 
common changes are change in scope of project, change in schedule and cost, 
technological change and design change. There are many reasons why the changes 
occur in project. The changes in scope due to owner requirement are the main causes of 
project change (Ibn-Homaid et al., 2011). Besides that, that planning and design change 
is also the major factors usually appear in project change (Hsieh et al., 2004). 
Furthermore, the causes of the project change also maybe consultant’s poor knowledge 
in available materials and equipment, defective workmanship, unavailability of 
equipment and so on. These changes are always resulting in several consequences. 
These changes in construction project often impact in time delays, cost overruns, poor 
quality and other negative impact (Sun and Meng, 2009). Besides cost and schedule 
impact, project change may also bring negative impact to labor productivity and 
decrease the quality of project. 
 
  This unwanted situation can be minimizing, if the factor of the project change 
are consistency analyzed and understand (Hsieh et al., 2004). Hence, project 
management team play important role to determine the causes and effect of change in 
order to minimize the adverse impact to project. 
 
1.3 PROBLEM STATEMENT 
 
Many construction projects are suffering in delay, quality and cost overrun 
problem. While project change is one of the essential causes lead to those project 
problems occurs. In construction project involves complex processes which have 
probability to change (Ijola and Iyagba, 2012). Once the project had bid, the tendency of 
changes occurs in project will be high and likely. In addition, the changes usually might 
occur in each phase of the construction project .This is because, project involves various 
uncertainties and some is unforeseen conditions and unexpected situation. In addition, 
changes have a dynamic and complex process thus it makes difficulties in assessment, 
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which require accurate identification method to analyze it. During construction process, 
emerge of changes might have obviously and unexpected impact on its organization and 
management. Changes during construction will particular impact on cost and time 
consuming problem. According to Kadir et al. (2005), in Malaysia, project changes 
made by consultants was ranked the third factor causing low labor productivity .The  
changes might occur due to design error during planning stage. For instance, changes in 
design are time consuming and affect the workers motivation. The design error has 
significantly impact to the low labor productivity problem. Besides in Malaysia, other 
country also had faced the negative impacts due to project change occur. According to 
Haseeb et al. (2001), change in government rule and change in design are one of the 
main causes project delay. Thus, project change issues have attracted a lot researcher to 
find out the causes of the project change. This is because project changes have bring 
various negative impacts to project success. By the way, there are many parties whose 
will directly and indirectly affect the project. Hence, the causes of project change can be 
categorized into contractor related, consultant related, developer related factor and other 
related.  
 
The earlier the changes are being recognized, the lesser negative effect it will 
have toward the project (Hwang and Low, 2012). The project changes problem can be 
reducing if recognize the possible changes will occur in early stage. Thus project 
management need to have ability to respond and recognize change effectively so that 
can reduce the impact of change. However, there is not a simple job; there was a big 
challenge for researches to gain understanding in project changes especially the causes 
and effect of project change (Sun and Meng, 2009). This is because the vary size and 
complexity of the project so it contribute a big challenges for researcher. In addition, the 
project duration may be long and there will be lot of uncertainty and changes might be 
appearing in each phase of project. Besides that, there is also a serious lack of 
understanding about the impact of changes (Thomas and Napolitan, 1995). Therefore in 
this study, there is needed to understand the causes and the effect of the project change, 
so that can further find out and understanding the project changes issues. Besides that, it 
is also needed to study the relationship between the causes and effect of project change. 
With having information of causes and effect of the project change, the project team 
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may able to develop a change management process to managing the project change 
issues. 
 
1.4 RESEARCH OBJECTIVES 
 
i. To identify the causes of project change in construction industry. 
ii. To find out the effects of project change in construction industry. 
iii. To examine the relationship between the causes and effects of the project change. 
 
1.5  RESEARCH QUESTIONS 
 
i. What are the causes of project change in construction industry? 
ii. What are the effects of project change in construction industry? 
iii. What is the relationship between causes and effects of project change? 
 
1.6 SCOPE OF STUDY 
 
 The scope of study is to find out the causes and effect of project change in 
construction industry. So, in this study will be focus on construction area and will be 
conducted in Pahang state. The survey method will be carrying out to collect data. The 
survey will carried out in Pahang state areas and will emphasize on professional in 
construction industry, which included contractor, developer, and consultant. This group 
of population is chosen because the information that we collected will be more reliable 
and qualify due to their experience, high knowledgeable and skillful of them. 
 
1.7 SIGNIFICANCE OF STUDY 
 
The most significance of this study is to identify the causes and effect of project 
change in construction industry. The result of the study can be as a guideline in 
construction industry. Besides that, a good understanding on the causes and effect of 
project change can help to develop an effective change management. This is because, 
after find out the possible causes and effect of project change, project manager just can 
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develop strategies to manage the change. In addition, the effectiveness of change 
management just can lead the project success. Meanwhile the result of the study can 
also help to minimize the impact of project change and increase the probability success 
of the project. 
 
1.8 EXPECTED RESULT 
 
The expected of this survey is to find out more causes and effect of project 
change in construction industry. Besides that, we will also expected can analyses the 
major causes and major effect of project change based on the information that we 
collect. Furthermore, we will also expect to determine whether there are strong positive 
between consultant, contractor and developer in assessing causes and effect of project 
change. In last, this study will determine also whether there is a relationship between 
those causes and effect of project change. 
 
1.9 OPERATIONAL DEFINITION 
1. Gross Domestic Product (GDP) is use to determination the economic production 
within a country, how well the country in growth and development. 
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CHAPTER  2 
 
 
LITERATURE REVIEW 
 
 
2.1  INTRODUCTION 
 
 This chapter will cover what is project change, type of changes in contract, 
causes and effect of project change and in the last will develop a change management 
plan to reduce the impact of change. 
 
2.2  WHAT IS PROJECT CHANGE 
 
According to Project Management Body of Knowledge (PMBOK Guide), fifth 
edition, project can be explain as a temporarily effort undertaken to create a unique 
product, service, or result. Project are unique, each project are different and have their 
own characteristic, besides that project is temporary, they have their own started and 
end date. Mostly, all projects are complex and have their own risk; it is not easy to 
complete the contract work within time and cost. In Malaysia, 92% of construction 
projects were delay and only 8% of project can be finish within budget and time of 
contract (Rahman et al., 2010). In fact, there are many reason affect the project can’t 
complete within time and budget. Project changes are one of the reasons that affect the 
project delay and cost overrun. A change can be defined as the contract requirement set 
in original statement which establish at the time bid is different with the statement when 
the project undergo or start (Oracle, 2009).According to Wu et al. (2005) ,design change 
which is the main factor cause of project delay and cost overrun. Besides that, change 
also can be define as addition, deletion or alters the work that was established in the 
original building plans and specifications (William, 2005). Normally, the differences 
between contract work will be recognize when the actual construction project have start. 
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Changes can be arising by the owner, contractor and any stakeholder whose can affect 
directly or indirectly to project. Changes will almost occur in every project, they might 
change the quantity of the work and material and ways of construction process (Ibn-
Homaid et al., 2011). Apart from that, changes in design, scope, quality or schedule of 
project also consider as project change. In short, in this paper, the following definition 
will be used. Any changes either increase, reduce, delete or any adjustment in the work 
of the project which different from the original agreement is consider as project change. 
 
2.3  TYPES OF PROJECT CHANGE IN CONTRACT 
 
Changes are always occurring in project especially in large projects. Normally, 
the contract document or agreement will be require or develop in a project and all 
parties are involve in the agreement. Contract document can be defined as lawful 
agreements, specifications and plan, or other written data that represent the agreement 
between the owner and the contractor (Oracle, 2009). The examples of content included 
in contract are as follow: 
 
 Type of contract- what type of contract has been used in this project. 
 Contract requirement – determine the legal rights and purpose, or the rules by 
which each party (developer, contractor) must follow. 
 Bill of amount– a list of materials, equipment labor and their costs that are 
added in the contract. The bill is helpful in changes and can be evidence in the 
preparation  process of claims 
 Design document– the drawing or plan of the building design 
 Plan – set out the requirements of the work. They depict the requirements for 
materials and workmanship of project ,in drawings, scope time and cost 
 Other documents – including technical and cost plan 
 
 There are many type of project change in construction industry .According to 
Joseph et al. (2012), he categorized change into three types which are cardinal change, 
constructive change and directed change. It might sometimes confuse constructive 
change between and cardinal change (Neamah, 2011). 
 
8 
 
 
Directed changes 
 
 Directed changes are initiated by owner and are; they understand directed 
changes will change to contract document. In addition, the changes need to complete 
through a formal directive issued by the contracting officer. For example the contractor 
have an order from owner in order to deleting, adjust, adding the work from the contract 
or change the method of construction work.  Besides that, owner requires to change 
contract duration and revision to material specification also the example of directed 
changes. 
 
Constructive change 
 
 Constructive changes which is opposite from directed changes. Owner does not 
directed changes but still affect contractor execute extra work which might difference 
from original contract. Constructive changes might happen due to owner directly or 
indirectly action and mostly happen are not expected by owner. For example, contractor 
lack in inspection, failure to provide material information, and owner disturb on the 
progress of work. Constructive changes are usually solved with using a fair 
accommodation to the contract cost. 
 
Cardinal change 
 
 A cardinal change is a change that contractor need to perform work which 
different from the work that the parties agreed when the contract was bid and awarded. 
Cardinal changes usually change the scope in contract. A cardinal change can be said as 
a change which cannot be solving within the contract by a fair adjustment to the 
contract cost. The goal of the "cardinal change" is for contractors to correct the situation 
which directed by the developer to perform work which is not under the scope of the 
contract. For example of a cardinal change might be an owner’s instruction to remove 
rock or hazard work found on the project when the contract documents defined no such 
materials and did not approve for their removal. 
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2.3.1 The Changes in Contract 
 
 Any deletion or modification in contract can be considered as change. There are 
various changes in contract that can be found in construction work process.  For 
example, change in design, scope of work, technology change and change in cost and 
scheduled of project (Qi et al., 2008). The explanation of each type changes in contract 
are as follow: 
 
2.3.1.1 Scope change 
 
Scope can be defined as project’s description and its outcome. Besides that, 
scope also can be further explained as project’s requirement, purpose and the 
deliverable of the project. Any changes in project functionality in any stage can be 
considered as scope change (Nayya, 1994). There are various factor results in change in 
scope. Scope change might be initiated by consultant, developer and contractor. For 
example, the developer want to add extra work or additional requirement in the project 
might result in scope change. The changes in scope might impact the budget and 
schedule delay. According to Asaaf and Hejji (2006), change in scope and design is the 
factor impact project delay. Therefore, effective scope management plan are important 
to reduce the impact when in scope changes occur. . The scope statement will be 
developing so that cans all project stakeholder can more understand the project scope 
and project objectives. The scope statement details the vision of the project. It describes 
the project purpose, the outcome, and documents that can look overall of what the 
project is (Helmand, 2009). 
 
2.3.1.2 Schedule change 
 
 All project have their own started and completion time and each task or activity 
have their own duration to complete it. Effective scheduling is the crucial point for 
project success. Therefore it is require developing a schedule in project to manage 
activities needed to accomplish, estimating the duration of each activity, and placing 
them in a logical sequence. Change in schedule can consider as there is difference 
between the initial contract agreement of the project schedule or time with the current 
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work situation. Construction project are challenges, there may occur lot of uncertainty 
affect the project success. Developer require to accelerate or shorten the time of project 
might cause the project schedule change. The inadequate planning by contractor, poor in 
site management by contractor, contractor lack of experience are the causes directly 
affect the project finish time and cause overrun (Sambasivan and Soon, 2007). Besides 
that, error and omission in design, whether condition, labor and equipment shortage, all 
have the possible affect the schedule change .Rework is one of the issue affect the 
project schedule change. This might affect the schedule change which differences with 
the original contract agreement. According to Al-Dubaisi (2000), design errors and 
omissions are also other possible causes of changes in construction. Rework not only 
affects changes in schedule and also will cause large amount of money. Besides this, 
there are still have many causes will affect changes in schedule. This will be further 
explaining in part of causes of change. 
 
2.3.1.3 Design change 
 
 Changes in design are commonly occurring in construction project. Design 
change occurs may affect scope of project and in result affect project cost and time 
(Hindmarch et al., 2010).  Therefore, there is important of design changes management 
to delivery successful construction project (Langroodi and French, 2012). Design 
change can be classified into three categorize which are as following:  
 
1. Design changes due to improve the design of the project .For example design 
and construct reviews, technological improve are causes change occur. 
 
2. Design changes cause by developer. Examples are developer require to add or 
subtract on scope of work so affect the design change.  
 
3. Design changes cause by Engineer or Consultant .Examples are additions of 
pumps, material that will affect the progress of the project. 
 
 
 
11 
 
 
2.3.1.4 Technological change 
 
 Nowadays, construction industry will drive technological development (Motawa, 
no date). Therefore technological changing is very common in construction industry. 
Technologies keep changing in construction industry in order to increase productivity 
and quality of project. However, sometime inappropriate technologies may cause costly 
and waste. This is because some technology not suitable for project process or the 
technology is not enough advances to use for construction project due to select wrong 
technology by project manager. Therefore careful selecting technologies are important; 
this is because new technologies are costly and complex. 
 
2.4 CAUSES OF PROJECT CHANGE 
 
2.4.1 Project Internal Factors 
 
There are several parties whose those directly involve in construction project 
such as consultant, contractor and developer (Charkhakan and Heravi, 2012).  In 
construction project, all these parties are dependencies with each other, if one party 
faced problem it will affect the progress of the project. The involvement and 
coordinated between all the parties are the key of the project complete within time and 
budget. Therefore, it is important to understand how these different parties affect the 
project change before attempting to minimize the impact (Hwang and Low, 2012). 
 
2.4.1.1 Consultant/design Related Factor 
 
1. Error and omission in design 
 
 Design error also can call as design deficiency.  An error in design can be 
defined as the element inconsistence into design which the work doesn’t not perform as 
expected. Whereas omission can be defined as the necessary work does not include in 
the project scope work. For example, the pipe drainage does not include in project due 
to omission design. 
 
